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(54) OLIGOURETHANACRYLATBS, AfflTHODS FOR THEER 
MANUFACTURE AND POLYMERS ON THE 
BASIS THEREOF 

(71) Wc, ORDENA UENINA INSTTTUT KEHMICHBSKOI FIZIRI 
AKADEMH NAUK SSSR, 2-b VoroUCTskoe shosse^ Moscow, Union of S«wiet 
Socialist RepahHcs (USSR) and CHERNORECHENSKY DVAZHDY ORDENA 
TRUDOVOGO KRASNOGO ZNAMENI KHIMlCEfflSKY KOMBINAT IMENI 
5 M. I. KAUNINA, oblast Gorkovskaya, DamMnsfe, USSR— State &iisrpdses 5 
or^msod and ezisdng mder the laws til USSR, do hcteby dedaxe the lareaiiQa:^ for 
whidi we piay that a patent may be gzasted top ns^ and die mediod by idiidi it is to be 
perfonaed,^ to be particulady descdbed in and by die following BtBtement:-^ 

This hweotbn tdlates to a new group o£ polymerisable mlgpnitt httUH C iyja iB^ to 
10 tbfi methods for pzepadog same and to polymeis i&ade ^aeteStcaxu 10 

Polyutcthanes ate very important materials la the m umiik ct ux e of vactooH po^ymere 
and artiaes. 

^ Because of dieir unique eomhmatinn of physico-chemical pnmeities, good 
xedstaoce to attxitiDi^ staoility against ^ acdon (if many totveaB^ GSJdBaxta, wateft 
15 oils and fuds, bij^ adhesive BtxcDgtb with lespect to vaSxm matedalsi and many oAsa 15 
v abflbl e pcpertiea^ po ^u ieth a nes aee used an an ever inaeasing 6cab in tfie maniH 
fiBCtoEe oi t&stanKg^ roam^ pcoteciive coatings ^xtes, sealing oomponnds and cttfaer 
poiyinczic matecials* 

^ A w!de anee of staidoe mstedals can be used in tbe nuamfBdnn of poly- 
20 uRtfasnes; tl^ mafaea it posatUe to piepace pc^roiedumes iiaving varied stractmes sod 20 
dUfennt nombcn of cross lin&s* to vaxy die fieiibili^ of its ywnf - wwnfjgr^-tii»gt^ 
dtancfer of die jntemioteculag mtexactitnis and dina to M'pt^^^g^y pm n ^ a ff ^ w 

J 9 J — » ^_ ^ * ^ 

Qcanw propenicSw 

The metlKxl mosc widely used in the mannfnmme of poiymethanes is a poiy^ 

25 oondmaadoa reaction beiweeu low-molecniar wdg^ or olkomgic di- or po^yiBocyanatea ' 2? 
and aSeyleneelyQols of carbo- or he terochain dids or polyols of various strucuues* 

H faifimcDanal ooniponentB axe used, polyurethanes of linear stmctute axe fanned. 
An incxeafie m die number of funcdonal groins to three or moic results in branched or 
retiadaie potyurcdianeB. The fbzmatioo of polyuretiianea by diis method proceeds 

30 aooarding id the mechaniBm of migtflrfnn polymerization. $0 
A previously proposed method of preparing xettculate polyurethanes, involves < 
combining the immctian tetweeu isocyanates and glycols or their monosubsdtuted 
dexzvadves widi die reacdon of radical polymerizatioa ol vinyl compounds, wUdii 
eosme increased thermal stability and. i m pro v e some mechanical properties of the 

35 polymers AcoonUng to such a mediod of pzeparing redcolate polyuredmnes, first 35 
oli^omeric compounds containmg uiediane groups and unsaturated polymerizabile 
grm^K arc synthesized, for example by the interaction between oligocthetgiycols and 
ofigoesteri^yods or oBgocHenedinls widi diisocyanates and the monomethacrylic edier 
of ettiyleoeglj^I, or by the interactioQ between dSgo^p^ycoIs with vinyl mtammers 

40 oontHhihig isocyanate groups. The oHgomeric compounds dins prepared axe then poly- 40 
meriffd aocofduig to tiie radical mechanism with the fbonatioin of polyutedianes having 
xedcdais btruutui e. 



^The disadvantage of the abovwaectionEd meriiods for pr^anoff pdy- 
urenttncs is th e use of isocyanaes vrtrich are necessary to form urethanc ban&, 

' "Kie fannaAm me thane with tiie use of isocyanates is usoaGy aooooipanfcd by 
side re arrims ^viucfa produce altoiAanic and binrec gconts possessing low thmna} and 
5 od darinn stability, and \diicfa arc incapaUfi of beazing^ stress, and hmoe impair the -5 

|Bopertie$ <rf the ptdymtdianes produced. 

A fast aliphatic and eromatiE feoqranatcs are toiic compounds and therrfoie medal 
pxecautions have to be taken because of hf^ voiatiHty. 

A zesnictsd number of representatives of the aHphazic and aromatic iRn gyRn a t P S 
10 pioduisd on sq hidustrial scale makes it imiaactical to vary widely the straam^ and ^ IC 

hcace, litt properties of polyur^hanes produced ftcaa sadi oonq»ionds. . * 

Atoie ntver, t he me&od far preparing isocyanatse havkg practical importance, ate 
IJoui^crosmimg and consist rf several st^ (fe ezamplt^ separatiai and poiificaiicRi 
or isomers in the ayotfaesis q£ tofaiyienBdiisocyaBBtes;)^ and tfaia lalses die cose i£ 
15 products. Ij 

Aocordmgto the present hiveation dure hpn^^ 
the geoend formula I 

O 

[CH.=iCCX>-;A-.0-IU-U],R' 

.in v^uch 

X is a hydrogen or halogen atom or a metft^ gnnn; 

R is an aikyleoe or aryla2e groiq»; ^ 

&^ anm^er and Is 2 or 3 or 4 dependmg on ifas valcDcy of K'; 
is a ocetfaaxte group of foinmla V or Vin 



40 



QC . 25 

O. 

-N(Z>- 

in wiiich Y is hydrogen or an aryl groi^ and Z is hydrogecb an alfcyl or an aryi group; 

is a diyalentt trivalsnt or tetzavaJQit groimj die said dr^^Lsot ffscnp being 
gfecffid fean aUrrlene groups of fioai 2 to 10 cazoon asamii^ ^faoiyteae grot^iSi d? 
30 SMdr^««idifidtiited ^Koylene grot^ a dl^ienyl^ 30 

hi ^vfaich M is (%, 0,S,SOc KH or (CH,)bC; divalent afipfaadc gcou^ts oonxalning mis 
or two edier groups oc m ester gEov^ the said tztvalent groi:^ being a 0^ 
hydfocsabcai group, and die said letravalent group being a tettav^ent al^thaticl&pdzo- 
35 ^ati bw u y vwy eg the gjcoop of focmda All ^ 




w hcBB is a m eth^ene or an ozTgot atom: opdonBlly the gtocp R' may be an 
ohgonieiic gnnp of fonmila 



m which R'' is any one of ibe di^^l^ soims defined horeurabove in zemect of R\ 4( 
U IS 88 defined heremabav^ R''' js one of die divaleat or tnvakat g^^deSned 
h»nd«je k wqpect of R^ n 18 an m 
when R'" is trwakat 

AB Fnnher according to the present invention there isprowded amedad of preparing 

^ . Qhgooredianeactyhtts of gjcneral formula I, -comprismg reacdng a poiyoTpo]^ 45 



. 1,428,454 ■ " : 

cbUNrafocmate miix a tdogm of f onnida IV» or reacting a polyamloe a telogea 



« — 



. CH,=C(x>JLj6— iu-^ ■ iv. 

5 in Trfiidi X, Y aid R are a defined above, said reaction being carried cut in organic . $ 

^vem medium in ifae presence of a hydrogen chloride aoccptor and at a tempeiature 
off ftom Boinus 10*C to.tfte bmling point of the solvent - % . 

The method according fo the invention may be carried out in two itemative 
mamteFS, namely' 

10 (a) the reaction of tiie compaients is carried out according to tift iaventfon in .a • 10 

mfidhan of an organic solvent at a temperature within die range ftcmi. minin 
lO^'C to the boilmg point of the particular soiveat nse^ 
(b) the method is realized, accoidiDg to tte uorcadox^ hi a wsfeiuotganic solvent 
systm at room temperature. 
15 The polymcrJzable oligouiethanacryiates diBradEEiscd by the above fomwla I 15 

ocmtain hi iheir molecules methane gtot^* and poLymerizable tennJbfll or fcgidflriy 
Mransed ediylemcally misamraced bonds. The trnsaiiirated cdiyletiic bands ate fntro^ 
duoed into the otUgooretfaanacrylates together as part of the tebgens* 

The telogeaa are CQc^wtrnds which contain ip their mobcules a tecoina] unsaHic- 
20 ated gromj wfaidi is capable of pdymerisation and qIso cootain a fuBcdonal amine nonp 20 
or chlorofprmatt gnn^) wHci parddpates m the prooess ctf condeoBstidD. He t»iW«a 
are canapouiute having the fiacmnhi lit .or IV. — ©— 

. 0 O 

•.<2It«C3CS>-C--C^R-0-J^^ ' lit 

■ or 

* ' ^ 0 : 

» . CEIrCX^JLo-^Rp-^I^ \IV . 25 

vhere H» X and Y ate as (kfined above. 

The tBsm •*moBioacrylate* as used herein means m ester ooutaining (me aciylaie 
E2r^??^**"r ^ ^ ™^ gpnerically to describe an ener of not only acrylic add 
• SrlS*" tainlogBes sucb as mediaaylic arid and halogenated adds such as mooo- 

3u Tiff n WMTV ditfn, 

Tbc ttbra of fonnuk HI 1$ a dilortrfoinnatB of an alkyleacglycol numoacryhte ^ 
or a Kfr^Kno! and may be, for example Ae ddorofonaate of the mcaaaoj^ mono- 
methac ryJic ex mono halty-acrylic ester of etfaydeneg^ycoj, die&sfeiie gyatU txtethvkne* 

SSL^''S!!y^*^ paitHmetbylem?g^yait-14j dipheayld- 

39 propaBCq resoicmoi or wdroqninone. 

,^Thfi lebgeii contthimg the functional amino group (ftamula IVl is a moiioamino- 
ajlcstl aayte or an N-aiyl substituted monoammoalkyl acrylate nntazhing not less 
Oaaons ^nm at the nitrogen atom, for eramplci 2-Bnih»edi$Iaci^teL 

Z-amiaoemyhneaiacrylate and Z-phenylaminoeifajdmethacrylatE. * ^ --^ 

. g^° ^ ^ oHgouietibanaqylate are fbrined as a result of a condensa- 40. 

J -'y™ between the fonaiaiial chtorcrfomiafie groi^ cf ehher the polyol poly- 
mnofiCTiate or Ae telogen of fomwla HI wfdi the amino groi^ of the pdyamine or 
by coodensatlcp <rf the chlorofdimaie group of the polyd polyddorofoimatt with the 
smme group of the tdbgen of f onnda IV. 
^ ^ ^fli^P fmictiaaal groiqr ^NpOH (fonnula VI) and leacts 45 

wMi the chlw^omiaic group of the po^ po^SPddoiofomte nceAane oonp of die 
oligooiedianaaylaeB has the structure 

(faaasSa. V), T being as defined above. 
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I f flic tdugca omtHiiis the functional chlorafoimate group — O — CO — Q (farmula 
Vui) and r eacts mth t!te amino group of pdjamiiu^ die uretbane groop of the 
ofigoorethapBCtyiatB has tfac stiactaze 

O 

' — oJLn(z>- 

(fbtmola Vm) whexe Z is as defined above; 5 

Tlie pdj^ polycfaiorofonnflie may be the biscblorofonnate of etfayleacglycal, 
^etfayfcac^^, triediykne^jrcol, propylcMglycolj bmsdenegtycd, peatiimethylenfr- 
glyool, hcxamedijien^^^la octam«hylmeglycal, decamedQtoegiyau, polyoxyediylr 
ene^fyicol, polyoxypropylen^ycol, diphenyit^wopane, icsorcinol or iydiotjimiaiie or 
the tridilorofoimaie of etrida or glycend or tetradJonrfonnate peataerythiitQL The 10 
polyajnines ised m the mediod are f<ff exanmle ethylenedianiine, tEnametfajplene- 
dt Hmtn e , pe nt n m fs rhylm ffliR mfnr , hexamethjdenediainine, octametbjtejesKamiii^ deca- 
netfayte nft Tiamfpe , met^sbenylsnsdbmnie, para-^henyteaediinixie, 4,4'-diaimnodi- 
phenstoeAane^ bamdioe, 4'3V-diamiaodiphenyIaimiie, 4j4'-diammod!phccyisul^bide^ 
15 4ii4'-dianmiodip!Ba3toilpiiiBie, 4s4'-^ianmH>d^et^aride^ moa-xyiylenediamiae, para- 15 
xyijfcncdiainine, 3^^4,4'-ietraaminodiphBnyimeaiane and 3,3'4>4'-tBttaaminodi^ienylr 

The abovMnentKHied polyol polydJoro f o m iBtra and the po2yamines detennine 
tbe diamcfer of the hydroozbon radicals Lt^ted between the uredsms groups in 
20 oj^gonredianagyhles azHl expressed by the tadic^ R' and R" and in die general 20 

The size of these radicals, ami also the degree of potomttensatwn V erf tbe 
ofagonrethanaajtoe ^rfien R' ia the group W"^l—XSri^'-V'^"''\n dcteonlncs 
Its moleciaaf veig^ and phyEidQ-chemical properties» 
25 V can be one or aoy mtegier greater dian aoe. 25 

For hi&nctioaal oimponenta (his-cfalo rof o n n a te h of g^ls and laMshenois or 
dianiines), the masnitnde of V if R'"— [_XJL-R"-JC^-R'"'j„ a present dJ«ild be 
from 1 to 5* 

Fbt tb& polyfunctiottal oomp{Hient% wfaete tiie nomber of fawt^rg^ al cblonifaaDate 
30 or amino groiq» is 3 or 4, i3ie value of V ^ " n ld be 1. 30 
By v aiying die size of the radicals R' and R'% and also die magmtode 'n', 
obgoinedianacrylaiBS of vazlous molecular weig^ can be prodooed. 

Fw example, when R'"— {—U— R"— U— R'"J„ is absent, and die tdogcn conr 
- lains tne fnodional amino groups digameiLanagylmes iridi high mdecdar weights 

35 can be obtained on account of nsing bis-dilaraionnBtea of polyols m which R'^a 35 

hi^moleadar weight radical of a loftmctional ot^diet or digoesiDer, for esample, a 
^c^o^^^^^w^ta^^ polyoxystlgpleneglycol or pilyaiyi oligocster on the 

iDCieashig Ae Kxe of die radical Rj R' and R'^ at constant vake of V, or 
40 lag die value d 'n' at constant size of the radicals. readtB m an mnreMe in Otm mnliw^ii 4^ 

wdg^ of the oligourethanacrjilate formed. 

Dqsending on die natuie and stmctuie of the starting compounds^ and also osi the 
d^ee^ pd^enzanon (n), oUgonredimaci^^ates aie non-volatiJe oolomless or feiady 
coloured liquids having no spedfic odjoni^ of variable viscosity, or co^juziess relaxivdly 
45 loWHDidting ciystalJmc sabstancra readily eohhte In variona mnnnmgfy and p(^meti&* 45 

a3]le oligomers of viz^ and allyl ^^pesj and also in most organic 8Qhrea& uteresting 
RzoesenisdTCS of cdigonzedianacrylaies, pxe^pated by die proposed mediod axe die 
louloviiig oligioaiieilc oonqiocnds: 

1. 

GH.-Ca--GDOCH2CEItiraC0OCaa,>tOOCNHCB«^ 

(xm> 

i 

50 caav^csu}'-cooas^su^ so 

(XIV) 

3. 

CH^=qa^a)--coocH^oc>c^m((aa^ 

(XV) 



15 



hmS4 ; 

4. 

GHt»O(CB0COOaiiCH^(GA}iCOO(ai2), 

OOC2NHCH^CH,OOC--C(CH,)==CEl8 

(XVD 

5, 

aH»«(XCHi)COOCT,CHrfmCOO^0aO(CH2)i 

(xvn) 

6, 

— 2raODO(%CEf,OOI>-C^CB^««H^ 

(XVm) 

7. 

c^p<:CaOooocakCi^ooc»a-^""V-WEBExx)cg,c^^ 

8. 




*tPQCaraEHxGBsOOO"C(c^l)=CE^ 

lOl 

moocrac^CT,ooo-C(cao==eH» 

CH»Ir-i--CH;00CNHCH,C^ 

CBiOOCaMHCBaCT^C--C(CH,)s,CHa 

11. 

(caa^ocxara(CTo--^JHGoocHXH^^ 

„ , j^^c^psM poiymsdahbs oUgoxuedsBiiactyktEs may be prepared by tro 
lu BltematiTe metnods. 

Accor d ing t o the fim verrioii, the pcjyol poIydilcirofonniHB or the polyannne is 
leacted yim mfe^iy<qariate tielogen fa 

Qcgi^basem^is a hydrogen chloride asxeptm whidi accepa HQ evolved in the 
rtaaioyi at tffl^eiatares with^ 

P'ir^i"*'5SJ5"* " leaction. The preferable lange of process tanperatorcs 15 

from iniuB lOX to +80»C The process be efectcd imder^plSSpressttre 

m Ig anMtora sotvait wtm vigorous stimng of reoctanta in the absence of any 

TT?" itf tte pcfr-polymerization process. The condensarioa reaction may take 

M tifc Jnf^iZS^or^o,v°^ ^ olimurethanaaylate in the described i^on of the 
20 method is jibont 85—90 per cent of the(tty. 20 

* *' ~ a> the BK ond vexsionj the polycl polycfalon^oanate or pdyamiae is 
s Bppro^jste tdogca tinder condhioiis of inlEr-fiutse amdmrion in a 
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vwiewsTgamc sdvent systan in tfae presenoe of ea oigamc base or an inorgamc alkalmc 
^egp^^-c-y a hyorogen dJoride acoeptor, at room temperature. 

Tie pnxcss Is jaefemhly carried ont under atmosph»ic pressure in die absmoc 
of mhflactes cf polymerization and with intBoavc sdrting of tiie icacdon mzztuie 
5 which 15 f o r m ed by adding a sflhidon of the cfalorofbnnate & the teJogen or the polyol 

mm anl^drois organic solvent t» an aqueous sohrtitti of diamine conialQing ihe 
^onmw^oride acceptor. The vohime radc> of dtt aqu^ 

few Ai piefaa bly be 1: 1. The amdensadon reaction talces 15—30 minutes. The yield 
^ oltanethanacryifltcs in dus vcraon at die merfmd is 90—95 per coit-Qf tfaeoxv. 
v • ^'^^'^^^ ^ ttbgens, poiyamincs and pdycfalorofbimates of polyol& may 
be mtro diKed i nto die reaction muctme eidier consecotiTdy or shoolianeou^. 

Id stepwise addition of die co mpun ent^ oHgouieihai^crj^tss bavins molecobr 
weights varying with a narrow range niay be ditsSned, 
. between the qoandiies of polyol polyddnrofoonaiB and polyaodtte (widi 

15 aocmmnpg for the number of die fmicdonal groi^ hi these oonmonems) depends on 

the partuilar tdogen and die value of «q". t"— vu 

Thus, whentt=Q, oKgomedanacrylatBs are pi^aied as a result of candensadoa 
of a telogen wnh oiffi of the mM reactants. U die tdogea oontBins die rWr^r^fc^^ 
fanction^ gtotip, It 15 resuaed widi a poiyamme. and if the telogea oontahis the andoe 
fin^Qonalgroap,apdyolp(dycfaIon^^ 20 
witn "Qie telogen. 



20 



The componentB arc preferably taken m sttachiometric quantitiss. R» < rafprt ^ if 
™^ ^ ^ triogen to die bifimcdonal oonmoaent ifiarnhjeOTlbfe- 
gtegonnate of ^ycd or tantool is 2;!. and to the tEtrnfimfafaniil gm m iwH ^ t 
45 i Bfn i mine or tBtraoI» 4:L 

The Radtant pcoductB can be oligQuccthanacEyktes of the fo^^ 



where: R, R' aid X 

p is tite n naaber o f the fjmcdimal groups in the componsot react^g pddi fte 
30 idogai ) wlach detennifles the l e qaii c d qoandiy of the telfl gpn, 

If a is 1, and one or both ooa^onents (polyamioe or poSyoI) are tdfunaiQaBl 
fl o mpouud ss tfasir anunnxt is s 1 ?T?rml»fi! Jsy the miohr ratio 



n+1 . 

wi« n oocfeipondB to the quantity of the component havhig the same funcdonal groi^ 
»iia the teh ^n. If one or two compcmenta have more than two ftmctional groups, tie 
imo (tf the conmonents is determined from the stoxchiometiic reacdon. For omnmle. 
flMewrotfaanag^gtt dmrnrtmgfd by the fonnnla! 



— - tt+1 

xespecdvdy, and a tebgen having the funcdonal amino group hi an flmosnt requhed 
to fom die compound of die above fbtmnla. If the casmoneats eie hnrrfuced, 
snmhaneously, digoQiedttnaczylase^ whkfa axe utt»Uy the closest tdaoKrhoniologQes, 
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25 



30 



CH,=ccx)-coo-R— u i^-B^-ooa-<:®«CH; 

t)^"-4T-R"/ 

aa;.=C(S3-co<>-wj^ \^-«r^coo-qx)=.caB 

(XXV) 

where : n is land X, R, R" and R'" are as defined heretnabove pnp&ied by the 
iiiteiuuioo ueiweeu a dinmhiff and a tnol tricMarofoanatB tsdoea at a zrao of ^ 
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2. 1^8.454 . 7 

Acceptors for the hydrogec chloride evolved in the reaction may be tertiary 
amiies, e^ trimcthylamine, triethylaaiinfi, tdbutj^amine, pyridine^, pyridine homologue^ 
N,K-diethylanaine and N^-dimetfiyknilinej these may he tiied ia the first version of 
the method. 

5 Id ^ second version, -die choice of hydrogen chloride acceptors is wider. It e 

includes organic bases and inorganic alkaline agents, such as pyridine, oxides, hydrorides 
or carbonates kA elkaU or alkaline-earth mctds, for cxBmi^ potassiraa hydiQade^ 
sodium, hydroxide^ sodium carbonate and potash. 

The organic solvents whidi are most iuittble for the purpose are" for emnpfc^ 
" 10 chl(»;oaIkanes, nitroaIkanes» benzene and benzene homologues and tetrahydrofman. in 
Particularly useful ate methylene chloride, dichloroethan^ tricWonoethjdeDft, nitro- 
benzene, nitromcthan^ dimctnylfocniamide, benzene and toluene. 

The mediod for preparing oligotarethanaaylates according to the first venioa xnay 
be carded out m a reaction vessel provided with a stincrj a thermometer, a iedux 

15 condenser and a dn^ping finmeL The organic solvem^ ^ amine oompcmeat and a 15 
hydrogen chloride accent are loaded into ibe reaction vessd. The asnlents may be 
cooled on a bath containing a cooling mbcture to a tcmpezatore of tnimiy XO'^C and 
ifaen the cfalorof oimate compooent in ^or same organic solvent may be fidded eraduslly* 
The componentj mi^ be reacted vtMl vigorotis stirri&ig die reactum mixturi^ lbs 

2D temperamre being nudntabied vidiin a range of ftom mimis 10"C tD a mbms 5*C ^ 
When eU the cMoroftmnaffi comment has been added, tbei^^ 
mixture may be raised to the boiling point of the solvent (or Bcnnevh^ 
reactioa mixture kept at this tempetainre for 3—4 honia^ Oa tgrnifiwrimi ol ^ 
reactinn ihie mixtnre is preferably cooled to zoom tenmetatorei and treated a 5 

25 per cent solution of hydrocbloricr add. Tbe- ozgai^ckyer mcb smstes may be- ^ 
varied widi waicr tx> a neutral reactioQ and until free of dblozids iao» dribd over' 
calcined sodium sulphate and filtered, Use solvent xnay ilMii be dferilV*^f imder a 
residual pressure 01 l-~2 

Acooiding t» the other veisiwi, the otigouzethaoscrylatBa may be p rep ar ed m a 

30 teacdoa vewa taiD vhich an eqneons sohitioQ of the amine oraiponent and a hydrogen. 50 
ddorbte aoceptnr are pl a o edi TIkx^ tbe soiudcm of the chlorofcraiflte component m as 
organic soihrent may be added to the leactum miztore widi vigonnis sticdng at room 
tempereturB. TTie oqaeooa layer is preferably dentnted, and the remaining organic 
oyer vTashed with water 10 uamal leactiait The solvent may then be disdHed off at a; 

35 residual pressure of 1—2 mm Hg, If tite conmounda are crystallini^ the orgiBnic strfvent' 35 
nay be removed by distiUatlcsi after decantation of the aqueous layer. The sdE residue 
is pceferBbly vraahed with vaier undl no chloiide ion is detected in lbs fiUzate and 
dried imder Vficnum or is a H^Wratn^ oy^r concentrated HsSOa. 
t_ ^5l5**i2? ^ pr^ariog oligoaredianacryktes in eiifasr of the two veraons can 

40 bg ce aK25e d TOtb stnTutaneoDS and. coosscmive introductioa of the reactantB* In the 
kno' case provision may be made for isolating an intermediate oUg^aneric compound 
fnom the xeacdon mixture fbr the purpose of subsequent condeosadom with a correa- 
poodmg tetogen. Tlie cosvlensation of the intecnediate g wi ii j M ^i ii^ tfig 

tdogien can ^ carded out immediately or laner. 

45 Pi Jifcc^ ^ first version of the method for preparing c^gourethanacrylates, -die 

second vasion is more advantageous from the technical point of view end widi respea: 
m^e yidL The advantaaes of the second, version are 1) the possibility of usii^ poIy» 
amhiea in the form of saltSj for example their salts with HO, HBr and H^SO^ and 
their trichlDrrfiyyiraiES^ whidi are less toxica more stable and purw oompoimds; 2) the 

50 possiKKty of usis^g morganic alkaimc hydrogen chloride aoccptorsj 3) canying out the 
reactimc at room tempttatuiB in a water-organic arfvent system, at Wgb reaction mtes 
betewo the reactantg without using any external source of energy. The proposed 
metiiod in two versions amsiderahly widens tbs t«ng^ of raw materials that can be 
nsed in the manufacture of relatively cheap readiOy polymerizable oUgourethanacrjIates 

55 and the range die olxgourethanacrylates tiiemsclves. ^ 
The conditions under which the two versions can be realized exclude resinification 
and ensure the pr«mradon of laintiiy oolooied or colourless oUgourethanacrykces with 
high yidds. One of the advamages of the present invention is the preparatian of new 
polymerizable oligomeric compounda containing in their molecules urethane gronps 

tiO obviating the use of isocyanate^ whicii^ in tnta» roles oqit the formation of nndesbed 60 
unstabk allophantc and biuret bonds and hnproves the service properties of polv- 
urethsncs on their basis. 

The sjwcific feature of the herein proposed method is also the feaaihility of 
oligomerizatton of oUgouretfaanacxs^ates^ viz., the contndled preparation of odigoin^ 

65 edianaciytaes haviiig varions molecular wejghklmgtfa and flegaiflty of tbe rSix ^trt^ ^ ^5 
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mo l e c u l e io accordance widi the predgigmmwl poIycondeasatiQii coeffideat n, 
OaigotraanmacrylatM mav be oUgomeriKd in die reacdon of noih^iuilibnum con- 
densation by adjusdnj the ratios of the reacting polyfonctiocfll componeats to the 
t^ogen with a rfmnhaneous (tiie condensaiiQa telomerization pzindp&) or separate 

5 introduction <rf the xeactants into the reaction mixtnre, OHgourethanacrylates are 5 

capable of trimenc iwl5nttierization and oopotymerizatiQn v/idch proceed with tite 
fonnation of non-mdang and Jnsohible prodncts. The solidificatioii of oligooietban- 
actjtoBS Is accekiated b^ Ae action of heat, light, hi^Haiergy radiatiaii'fetmma ays, 
fast dectzons), by the isxtiainis of free ladicalH^^ 

10 ^ OIigoai«hanacrylaifis are capable not raly of homonolymerizarion, bat of copoly- lo 

menzadon widi each other, and also with a great nranber of hi- and polyfuoctional 
fflonnaiers* 

The most iiniK)rtant feature of oHgourethanacrylates is their abiHty to polyinerize 
<m accomt of (mly twmmal end re^ulady accanged imsatmated ffoans, which ensures 

15 &e paitidpadmi of Ae oligoester hlocic of the desired type in the fonnarion of uimenc 
structure the solidified hi^tmolcciilar wej^ polymer. This course of pzocess 
m^es it possfbte to transfer the mam propertiBs ol tb& oligoestcr into the ootiesponding 
retictthts polymer, \diich ensures the preparadlqii on the tasis of oligoatethasacr^tca 
of polymeric materials possess!]^ the required GtzuctOR and the desired tedmiol 

20 piopertzes. 

fiy chffTtgmg the chemical nature of the starting-oaoaponettts and tjdogoB, and sdso 
&e azg of t& o^ ig n meric hloci: of the dligouiethanaccylatss^ h h possible to vary An 
properdes of the prepared oHgomsEs wxdan a wide rang^ to diange die stroctuce of 
the reticnlaiB pdjraeis based thereon, and thus to produce the desired effect on the 

25 physico-mechanical and dectri c characteristics of the polymer^i, ifcear resistance toheat^ 25 
water, atmospheric conxisiott, and other ptc^ierties of the polymers. 

A vahiBble c om pleK of technical properties of oligouieihanaczyiBies is lespoa- 
fiible fb(r their appHcafaiii^ to aunposhions of the amtaalozulhig i^as^^faie hibSe^ 
colouri^ fUofe^ibnmng nwTRrifl1s> insdatxng oompoimdii, ^ast^ mam geoWng 

30 maienw8» etc 



„_ toention wiD nov be descdbed way of iSastxBt&m in tbe following 
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Ezac^le 1 

a« ^ ? tthrtme of OJIS mnl of ethjap-nBdwrninff, Oil tuA of pycidkB and 30 mol 
35 of medoaene chloride oooJed 10 —ICC hi a fcnxriiedBed flask ptpvided with a sdner, 35 
B thsnnometec, a xefimc condenser and a droppizig fnnnd, a sdtuiion of 0.1 mol of die 
monoddoroformate of die moiftQimediaciylic ester cf edr^ene glycol in 30 ml of 
medijiene chloride was added widi vigsnnis sthxbg over a period of two hours "so dm 
dK tempoahite of die leactioa mixture did not lise above — After all die 
40 stdunfflj of the mooochioiofarmiBte had been adde4, the tempexatme of die reacdon m 
nurture ws mcreased to +43"C and bqit tsider diese conditions for four hours widi 
stunng. The coatems of ifee flask were cooled to room temperature and treated widi 
*£per o mtaq ueops sdhidan of hyikoddoiie add. Tltt oiEanic layer was washed widi 

45 fitered, and the rofaent dhafflbd off nnder leddual pressure of 1^2 mm He mda 4* 
ttaqrotay of g'G Thftsaaiesidnewaaacotonitocty ^ 
fiDwowing nonmBa: 

o o o o . ; 

(sav) 

The yieid of the pradiict is 90 per ceot M.p. 93— 95^C 

50 P«" C, 5137; 6.7X; N, 7^4. 50 

Calenhted, per^nt: C SLS; ^J-Si_^» 7J52, 

Esample 2 

Unda die cannons described hi Example 1, bitt hi diddoroediane sohitiott 
0.1 mol or tbe mancchbrofomjate of the monomethactyKc ester of ediylenegjTCal was 
53 teacted widi 0.05 md of hcxaraethylBnediammB, The yield was 92 per not The « 
resultant produa was a oolourless ciystainine substBOce halving die finmala: 



0 0 

(XXVI) 

The melting pol&t of die product was 73-^74*'C 

Calcakted, per cent: C, 56.065 H, 733; N, 6.54 
Fcnmct pec csent: C, 56.19j H, 7J7s N, $j62 

5 ^ Example 3 ^ 

Under die condxtfoas of Example Ij but in methylene cfaloiide Bohidoo, 0.4 mol 
of 4,4'-diaminodq»haiylmethane was reacted with 0»8 mol of the cUoroformate of Ihc 
moimmethacryUc ester of ethyiene glycol. The teactioa prodiitt was a ciystdiine 
snbstanoe of the foUoFwing 

The yield of the product was 93 per oenL 

CalailatK^, per aait: C» 63J2; H, 5.92; N, 549 
Found, per cent: C, 6370; H, 5.14; N, 5.83 

Hsaniple 4 

15 To a mixtme of ai mol erf 2-em3nDethsJmethacrylate, 0.2 mol of uridine sod 15 

25 xnl of mctibjlene dilocide placed in a four-nsdsd fiaak equipped with a stiizsx, a 
theraKHneter, a reflux condenser and a dropping funnel, and coc^ to — 10**C a 
sohttton of 0.05 mol of his-chloioformate of ditthyleneglycol in 25 ml of mediylme- 
cWoiide was added with stirring over a period of two hours so that the tempemtuze oi 

20 the reactiMi mixture did not rise above minus lO'C. When all the sohSm of Ws- 20 
, cblorofomiate had been added^ the temperatuie of ths reaction mixture was incteassd 
gndually to +43°C and die mixmre held under diese conditioiK for 4 horns with 



: contents of die £&ak were then co(ded to room temperature and tieated widi a 
^ 5 par cent aqueous solution of Imiiodiloiic add. ITie organic layer was then wa^isd 25 
with water to neutral reaction and until free of chloride ion, dried over calcined sodium 
sulphate, fiJteied and the stdvent distilled off under a residual pressure of 1^ mm Hff 
and a temperature of 25"C The still residue was a cobuitea viscous piodua. lis 
phyricG-dgndcaliAaiaaBrigtiea are dose to theory as calcol^ 
30 the foUowmg structure: 30 

O 0 

CH.=aGH.)-<!!--OCHjCH>fcffi<!(X^ 

O 0 

The yield d die product is 90 per cent 

Found, per cent: C, 51.86; H, 6,68; N, 6.65 
Cakukted, per cent: Q 51.92; 1^ 6.78; N, 6.73 

55 Example 5 ^. 

Under the conditions described In Example 4, an oSgDuretifflnacrylate was pie- 
pared from the bi»<hlon£otm8Ge of butyleneglyGol-l«4. K,N-dimethylaniliQe was used 
as d» acceptor of hydrogen ddoride. The product had the following fomnila: 

o o 0 a 

(^'==^C{CS^>-Jx>C£U^^ (XL) 



The yield of the pzodnct ims 91 per cent. 

Found, per cent: Q 53.78; H, 6.99; N, 7.14 
CacdatBdl, per oeat: 53^9; H, 7.QS; N, 7.00 

Rgnnpfe 6 

-Fy^ 5f cmdi^described m Bzsmple 4, an oKeounahanacryiate was pre- 
gr^^^m the bis-Gh]Qrc^oniiat& of propykoegJjcol-W, Tbs piqiaxed.pnKlna liad 

0 o o o 

(XSVH) 

ifl CalralatBd, per cent: N, C, 52.84; H, 6.78 

Fom4 per cent: Q 6.69; H, 6.69; H 730 

Tbs yxell of the prodnct was 92 per oent. 

Brample 7 

^ conditions described in Example 4, an oKgouiedianacrykte was pre- 
15 ES^^fe ?J^fa? pcataiaediyIcnfi^yj»H,5. The product had itfie 

O O 

(XXVUi) 

The yfeld of the product vraa 91 per cent 

Found, per ceat: C, 54.98; E, 7.15; N, 6^0 
CalcuIsaBd, per cent: C» 55.06; H, 730; N, 6.76 

^IJndcr tte condidoas described in Eiamipfe 4, an digourediaa^ylQte wsa pre- 
pared Btsm the his-cfaloiafoBmatB of hydroqmnone triedi^amine bdng used as the 
acc^HM of hydrogen chlodde. The resuhant jprodnct had the fbOovbgfiamida: 

25 The yidd of the product was 90 per cent 

Fcinn4, per centr Q 57.05; 5,5.70; N, 6.70 
CalculatBd, per cent: C, 57.14; H, 5.75; N, 6.66 

30 i«tm^^^S!SL2!i^?S;?i^^ 4, an otigouxethanactsrlaie WB8 iitcpazed 

30 from xesoicind ba-ddorafbimaie. The lesdnnt product has tte mamae SSai 

CBe'C(CS,)CDOCI^CHsMEICOO-^\ 

0OCNHCH8CHpO0-<*Kj« 

Tlie yield of rise product was 91 per cent. 

Found, per cent: 0,57^)1; H, 5.73; N, 6.71 
CabulBttd, per ceot: Q 57.14; « 5,75! 6.66 

S Example 10 

Under the condfdons described k Bfflmple*4, an oUgouxcdianaciylatB was pre- 
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raied final diethyleneglycol his^falorofozmatB and pWlamiQOethylnjetbacrvlatB as 
the tdogoi. Hie resulxant pcoduct bad the foflowmg fomwk: y«« a» 

CH;i=0(C±,)--COOCHaCH^{QH,)COOCH,C!^ 

CH800CN{CA)CE3:»CH,OOC-C{CBU)=CH. 

(XVID 

=1^312; tiie yield of prodnct was 93 per cent. 

5 CalcuIatEd, per cent: 0,6337; H, 638; N, 4.93 

Found, per ccm: Q 63.40; 631; N, 5.00 

Erampte 11 

ft ™tm« <rf 1 mol of cthylcnediamm^ U mol of pyridine and 150 ml of 
metliyfene dOoiide cooled to minus lO-S^C in a fouMedoed flask pnrvkted widi a 
io ^"CJ^* a tbennfflneter, a reflox condenser and a dropping fonncl, 0»5 mot of die Us- 
cWoroftumate of dictfajdeneglycol in 1 50 ml of me%Jeoe chloride was added eradaeUv 
W4h vigorous stirrinfe so that the reaction tcmpetatwe did not rise above 2cm. When 
r 2f the Ws-chbrofonnatB had been adde^ the reacrion mistnte was 

15 ^K^'^i^^LIL*^ S^'* ^ ^ tempenit«Dr%iii stirring for^HoS 
15 Thai, to tiic mrto^ coiM to O'Q one mol of the ddotofoonaie of the taonometfal 
aoylic ester of ethylaiBglycal was added as described in Erample L The reaction 

St^SdSlM^^ ^ ^ 

(xxni) 

20 The yield of the prodoct was 89 per cent. 

Found, per cent: N, 9.62; 0, 48.90; 6,40 
Caladated, per cent: Q 48.81; H; 6.49; N. 9.49 

^ <»n^ons descriBed b^^i^ 4.- an oUgouredianaaykie me lae- 
pared ftoai ^ fajs-chlopofonnate of bmyienedycoI-U, aSd 2-amiao<4yiaa^teM 
the tetogen. The resultant product had the foflovrmg fimular^^^^^ 

<a==cH-.coocH*aj,OTa)0(c^ 

(xm) 

The yield of the product was 90 per cent 

Foimd, per cent: C, 51.6$', H; &56; N, 733 
Calculated, per cent: Q 51.61; H, &50; 732 

TT J ^ Exampb 13 

as die telognu The product had the foBowmg fomS: """""'VOTOiBayMie 

Ciri-C(CHjC00CR,CH»MBCO0-^^^Q— 

— OOCHHCH,CB,00C-Cfca><Ht (™) 

The yield of the prodnct was 92 per cent 

Quodated, per cent: Q, 64.67; H, 636; n! 520 
TT J . „ , Efflmple 14 
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pared Iran tbe bis-dilorDfonnflie of polyorypropyleae gjlyool having a molecdar wei^t 
of 200, and 2-flmini)esb>Iiiieiiiacr^ as iS» tdagen. Hie xesuItBitt nrodact hsd tfaft 
following fonnula: 



CH,=qGH.)-^CX)0CH;CHaNHa>-p.^O--C9a-^^ 

(XXX) 



10 



Hie yidd of &s pzodnct wss 85 per cent. 



Found, per cent: Q 55.18i B^, 7J65i N, 5jS9 
Calcutoed, per cast: Q 54^7; H, 7.d2j N, SST 

IBpimpIe 15 

Into a flask pmvided mth a high-speed sdne^ a ihecmameter, and a dioppmg 
teoel, 02 md of etfaytenrdiamine in the fazm of a 70 per cent aqusoos sotetzoi xq 
0.44 mdl of sodxmn b^dnxnde in 250 ml of water were charged. The miuur e was 
CQoilsd under hktense stzcnng to a tsn^peratnre of not above +15''C and then a4 ttuA 
of the dibrofbzmate of tb£ monomediact^^ estsx of ediylenfiglyoQl in 250 ml of 
anhydrous fte^y distJlled mahylenfi cUoddc was added. The leactitm miatoiD was 
15 stinsd far 15 miimts^ thai aflowed to stand to allow sepaxaiian into two lawyers and tin 15 

aqueous layer was decamsd. The oigsaSc layer was washed with wa ter to neutral reai^ 
lion. The solvent was distilled off and the still zesidne was washed &ce ol ATrtrfA* ioj^ 
and dried under vacunm or in a desdcatDr orver ooooentiated satphoclc add. Hb 
resuhanc product was a ccJoarless crystalHae sbbstanoe having ibe lollovhig fnasda: 

20 CHil«c(c^,)coocaCTlOoamGH;OTN^ 20 

TheyiBldof ihepeodiictwas94peroem; 

Found, per cent: Q 51.48; a 6J1; N, 7J6 
Caknlate4 per cent: C, 51.61; H, 650; N, 7J2 

Emnple 16 

.25 Under dw cmditions disaibsd in Example 15, and in sohnioa m mediyfcae 25 

of eth^enediamme hydrodilMids was reacted with 0.4 mcd of tfift 
chlorafamate of the monomethacrylic cswx of etbykaegJlyooL The xesobaiit pniiiaa 
was a anoQUsss oystslline sohstanoe having the followii^ fbimula: 

(XIV) 

-30 The yidd ol the pCDdact was 95 per cent. The assay was the me m fa T^tnplf t5, 30 

Example 17 

Under ^ conditioos desmhed hi Example 15« to a ndrtmt of 02 mol of kns- 
metf^icaediamhie hydrochlodde and 0^8 md of sodhnn dikxide in 200 ml of water 
0.4 ml md of the dilorofonnate of die monwnerfMCtylic cste of eflirfen^ycd in 250 
35 . ^ of a dq^drops methylene dihrfde was added wilh intense sriiiip&Tlie contenta wen 35 
sorted for 15 mmutes. The temperature was maintained dmiae the teactfon at not 
aboTO +15'C The prodbct had the foOawing fiamnb: 

CH;r=CCCB^)C00CHiCW)OCbra(CHa)»mO00CHa^^ 

(XXVI) 

Theyiddof the product was 96 per cenL The assay was the eine as hi Esamirfff 2. 

40 Example 18 _ 40 

Unto die conditions described in RmmpTe 15, 250 ml of water, 100 ml of 
didflonoethane, 0.44 md of sodhnn hydroxide and 02 md of diammodqjhenjine&ane 
were nnadwiih cooling. OA mol of the manoddorofcmnate of the nwoomediacryiic 
«t er eifa geaeEfe^ hi 150 nil of rirdiloroedane was added. The mirkg time is 

45 P y""^ ^ reaction mixtnre was treated and the prodnct is isolated as described 45 
m Exanmte 15* 
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Tbe ccsdtuit product had the fcdkmxng fomnik: 

Ths yidd of ilie product wss 99 per cent. The assay was the same bb in g«mpf # 3. 

Example 19 

5 ^^«*=r <^ conditioiis described m Example 15, by using sodium livdiucen » 

carfxiimtefla&eaassptin: of hydrogen cfalo^ i 
n^ of aie chlOTofomiatje of lite monomediaayKc ester of ediylenedycol w leaceed 
with a05 molof />-pheiiyIsnedj8miML The lesnltsntptDdnctbas the Mfnriqgfonmita; 

10 The ykid of iht product was 95 per cent 



flcs^ The xesnhaat piiodQct had the fbOow^ 

)oc--c(ca^=5CH. 



cafOOCOTCHCT,ooc--cccH0==caa« 

ra«00CNHCadCW0C--C(CH»)n=GH4 



10 



15 



20 



Foimd, per cent: Q 57^5; H, 5.80; N, 6.70 
CilcBlaied, per cent: Q 57.14; H, 5.75; N, &66 

Biample 20 

15 50 ml <rf meAyknc chfaride, 0.8S mol «rf sodtum ddoode and 0.08 mA of 

jmimetbi^ihaciylate coded to a tempenUnre of not above +15'C, 0.04 mol of tkt 
bg .ff)rofonnateof diecfay!en«^ in 50 ml of met^eae dJoride was added wfafa 
mtaw ttsmiw. The mamg torc was 30 mJnutes. After scparaiiaa of the leocdon 

M S^?^^ JSSL?* °5ffif ^ with water to neutral leacdon and 

SSS^i^^*" ia^dried over calcmed mdium Bulphate!, filtered^ and the sdveiit 

oocNec;^)cafl<a^ooc--C(<a^ 

The yieild of die produce is 92 per ceoL / 

25 CdaJate* per cent: Q 6337; E. 638; N: 453 75 

FonH per caat: 0,63.40; H, 6^1; nJ 5.10 

__ , . FTRmj^ 21 

Undtt Ae conditions descrCbed in Example 15, in a solution of dicbbroethane, 
. ,."*J?V? chloroformiie of mrammedmayEc est» of cthyieneglycol was neoted 
ton^^ decameihyleaediamiae. Tli lesnhant pioSWdiefoS^ 30 

(XV) 

r.iJK^'^^' ^8-^ N,5.83 

Calculated, per oent: C; 59^9; B» 832; N, 5.78 

35 P-gnmrffg 22 

ai JS^S 2frifiSI^?»J^^ ? 1^ ^ « methylene ddoride aobiticn, 

Olm^ ^ttidibrofbmiiaic of etzfol was leacficd wWi 03 md of 2^aminoetlS£^ 
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The yield of tbe piodnct was 8S per cent. 

Found, per oeot: Q 5425; B» N> 7.10 
GBknla&d, per oeat: Q 54.08; H, 6S9i N, 7^1 

Examide 23 

5 Under the conditiQns dtacnbed in Example 18, ai niol of 33',4,4''4etz3amino- 5 

diptiffaylmedfflae wss le&cted with 0.4 nKd ^ the dilomfunnflte of the moooniBd^ 
8cr3^&c ester of eti^leoe g^ycoL The resultant product had die fo&owis^.fainiidA: 

C3I,=C(Ca^C0OCH,CHaDOCKH 

NHDOOCH»CBiOOC-OCm^)-<a;, 
-^^^NBD0OOT|CH(OOO-C-^ J« CHj^ 

Tbe jxeU of tfae product was 82 per cent. ^ 

10 Foun^r per ceot: d 5739; ^, (38; £^ &70 10 

C afcd a t Bd> per cent: C; 5733; H; &34; N, 6.S2 

Bsam^ 24 

Under die cQDditions Hw yypj y^ {q Bwiwip^r^ xg amA Iq cfij ftfnffaym ff^fftf ^ P j 02 incd 
of M^jiM'- iBiTRinni n o dtphenytodBo WBS teocted w&ii 0.8 mol of tibe cfabrofiosmate 
15 ctf die monainedBai]^ ester of ed^leaeg^fooL The xeso^^ I5 



c^sc(ca^oo(xas<s^i 




-^^MBCOOt 



-lIB)00OCBs?B^OC-C§^)«sC% 

Tbe jield of die product WBS 84 per cent 

Fbood^ per cent: Q 5&98: £^ W; N» &7D 
20 GBladBtal, per oeot: 0,5687; % &20; M; &e 20 

Under the enndftimm described in Emapfe 18, tLI S mnl «f Ajd^ -<l8amfiw^ Vnjf- 
ozade was xeac&ed wldi 03 md cl die ddmofoeinate of die auaamedacrylic esier ctf 
cdQrlencgLyooL The zesuLtaot pzoduct had die fioomilB: 

25 



_ , QOSXnj) 25 

"MBOOOSiCB^OOG-ClCHj^at 

Tbs yield of dte product was 83 per ceoL 

Fbnnd, per oeot: c; 6U9; H, 5^; N, 5J1 
CafculaiBi pet cent: 0,6093; H, 531; 5A6 

oondidonB described la Eramnfe 18, 0.2 md of 4,4'kBbninpdfalKnyI- 30 
mtptaM WBS leecttd wxdi a4 md of die chforafonnBte of die monomediaa^JciBaBr 
of edgteM;gj|yed.. The 



t 
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The yield of the product was 85 per ceat 

Found, per ceat: Q 5920; H, 5.46} N, 535 
CaJculaitt^ per cent: Q 59^; 534; N, 530 

£zBinple 27 

5 An oIIgDuzedianaciylate having die nnnula: ^ 

CH,=C(CBi)C»OCH,CH^(C.H,)CX)0«HAO 

(xvn) 

was pdymeiised by a free radical mechanisa for dxtee hours at ft temperatme of 90^C 
in OB presence of D.5 per cent of azQ-bis-SsalnnyxQnhrilei The polvmer was B uanft- 
porem; faiDtly oobuzed non^ndtbg and insohible ptodoct. 

10 Baanipfe 28 

A pu^iuu' OB the ba^ of dl^oorediBnaa^jilate lisnqg the Jbzinala; jo 

cb;=c^)--cxk>ch^^*hooo(cho80 

(XVI) 

was pz^;>ared by soHdificatitm of the ahavfi coaiponnd dunng three hours at a teameca- 
ture of 90°C in tibc presence of 0^ per centS azo-bte-isobuiyronitrilft. The pd^mer 
15 was a tcaospatent cdoodess noiwndtmg prodoct inscduUe in o:^anic sofTCOlB. 15 

lie 29 



25 



A polyiiier on the bash of oUgometaanacrylate hariog die famnda:- 

(XXXIX) 

was Mpaied Iw iheml pd^menzBtum fiir three hoon at a ttnqpei&tme cf 120"C 
20 . (wiTi nifinrtTO it point). The pdyner was a sosHoeUbg fnsolnhie trampaieac pcothict 20 

Ena^ple 30 - 

A pai:yiner on die baste of oIfemred iapac ry la i» bsving die fozm^: 

— NEicooca,CE^K»o-c^O'=c% (XVin) 

-was prepazed by thennal pdymerfsation oi the above compound for three hmn at a 
25 lemperatixtc of 120''C -r— 

WHAT WB CLAIM IS:— . 
L Ad digooEcdianaccylBis fasviiig the g ^ n frai ficmnub X 

O 

50 Ea!,«c(SD-JL<>--awj]^' 

in which 

X b a hydiogsn or halogen atom or a nsedi^ group; 
R is an aficylene or szytooc gtonp; 

b Btt tae^ and is 2 or 3 or 4 depending on die valency of R'; and 
35 U B amediasegroi^offoaindaVorVin 

O 



30 
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or 

O 

in «iiich 

Y is hydrogBU An aryl group and 
5 Zia hydn^en, aa alkyl or an aiyl gnwp; 5 

ffl a divalent tchaSent or tetiaralsnt groap, the said divalent group being 
s3^^ £nm aMane grasps of from 2 to 10 carbon atoms, phsnytehe gronns, di- 
nWBywuibsiitnted phenjtee gtoiqis^ a dq^jenj^fine group, die group of fennnia XI 

10 iawfaidiM is Cas. Q, S, SOs, NHor (C2!a)A dhalent alqihatic groiq>s concdahg 
ime or two ttber gnn^n or an ester grcnp^ the said ttivaknt grom being a trirafcat 
ali^BtK I^drnazfaan gnii^ and tfae 
hydrocaibaa gtonp or ti» gcoi^ of focn&ih XII 




10 



15 w toe Ay is a methylene groiq> or an oxygea gtmn; oprionaHy the gtoupy may bean 15 
d^gomgclc group k£ ftwrnwia ^ 

Bi iriikh R" is any^ one of the divalent gmops defined hereinaboppe in respect of R', 
XT ia as drfinerf beceuiabove, R'" 2$ one of die divalent or tnvalent gcoicps defined bete- 
20 inaboTC in iespect of R% n Is m integer of 1 to 5 when R'" xs divaknt and n s 1 20 

when R'" is txiralsnt. 

2. An oligoutethaoaaykts as dnnued in Qaim Ij having die fonmda 

CHs=ca-^ocH,aasracx)0(CTi^ooQracHOT:^^ 

3. An oUgDuredianacrykiB as daimed in Oaim L, having the fbtnxola 

25 CHi=qCHO--OOOCH«CBtOCXaQH(CH;j,NHCOOCT 25 

4. An oUgomedianaaylBte as dafmed in Claim Ij having the fonnula 

5. An QiUgotKedzanaciylate as daimed in Oaim 1, having the fbomila 

GHa 

CH,=qCH^OCBy»4HCOO(CH^O(CHB>.OOC^^ 
30 6. An oligoaiedianaciykte as daimed ia Oaim 1, having the fettwT^ h 30 

CH.=CCCH8)COOCSyS,N(CJEL)^ 

o(mjbOOC5^(Q3;OCHXH20oc--Gcm:i)^ 

7. An Ql^gpoiediaD8Czyiat& as dafansd hi Claim 1, having die fismula 
^ <^ ii%"oediaD8ayhiiB as dafaned in Qahn I3 havii^ 



35 
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"wooaminoalkyi scrylate car an N-atylHsabsdtiiied monoaminoalkyl 
ao^affi oantaioiog not ]esi than one hydrotgen atom at the nitrogen atom. 
^ A mediod Bcoardbig to c3aim 19, in which the telogen of f onnula IV is selected 
tfom 2-fl in mo rrti3 ^cryIat^ 2-aniino8tbylniethacrylatB aid Z^heoylaminoediyhiicth- 
5 acrylatB. 

2L A medtod as daikned iii aay erf datms 13 to 20, in which when R' is 
R. — [_t^— — U— R^"]n the polyamine is an oligomer hawng terminal amino 
gioop^ the digomer having been prepared by condemtian a pdlyiamine with a 
p^pl pdyd^n^fomiBie, the said polyol polycuoroiioimate being eh£cr the bi^-ciilorD- 
10 rozmate of glycol or the bts-cfalorofoimate of a U»-phenal and the xado of ihe polyasdne 
to the said his-chkotrfonaatB being 

a+1 
n 

22. A metiiod as ckimed in any one of dauns 13 to 20^ in whidi ^en is 
R"'— R"--U— R"'J„ the pdyol polychbrofotmate is an digomer with a 
15 tftrmiTMl dilonifixrnsatB grotqs the ohgpmer having been prepated by condauatian (rf a 
dianune with a pdyol palyddonifonnat^ the nxb of the diaimoe to the pdyol diknD- 
focmate behig 



n+1 

23. A mfithod as daimed in any one of dainu 13 to 22, in wludi the leactanis 
20 ace taken hi the stoidiiometzic radou 

24. A mediod as didmed in any erne of damis 13 to 23» hi nhidx die solrait is 
Edectsd from ddonnlfciioe^ nitRnUnoes^ benzene^ faomolognes of benzeoe^ and tBtx»- 
bydroTuiiuL 

25. A method as daimed in any one of ddms 13 to 24, in whidi the hydrogen 
25 diloxxde Bccqitor is a tertiazy aaime!» sdected from trimediykmmp, tded^lamhML tt^ 

^^^une, pyddhusi hamdogoes (tf pyndhie^ N,N^^BmedQUIUni^ and K,N-diediyt 

26. Amediod Bsdahnedmddml4,m«^didiepQfy8aih»i5hitibe 
salt of an add sdected from HCL, HBrjlbd £[,S0«. 

30 , 27. A mediod bs daimed hi dahn 14, m ^rfudi die pabandne is b aqoeona 

28. A method as daimed m dahns 14 or 26 and 27, hi whidi d» hydrogpn 
cfaUnide acceptor is an morganic alkalhie i^geot sdedsd fnsa oddes of the alkali end 
aJkahne earth metals, hydnoddes of alkali and attalhie cardi metals, caifaonaces of die 

93 alkali and alkaline eardi metals. 

29. A mediod as dahiied m any one of daims 14 a 2S> hi vfaidi die process is 
caroed oot at a tempeiature ol from mimis 10*C id pins SO'^C 

30. Polymer iiridi rcticdBtB stmctme on the baab of oliB0orediasacr^ate8 as 
daimedmaiqroneofdahnsltol2. . 

^O 31. A method for jiEeparing oligoQicdianacryatB substantially oi herembefore 

described hi ^anyp les 1 to 2& 

of rf^tP ^jpar^"""^'^ ^Aenerer prepared by the mediod daimed m any one 
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9. An oKgouiethanflciylate es daJnied £a CMm 1, having ^ fionxDla 

Ca^CH,)000CgaCH,MHC00-/3 

la An Qlisonxnhmaylate as daimed m Oaim 1, harbis ^ fi«niila . ' 

IL An oligparetiianflaylate as da^ 

m»00CraGHCT.0C)O-CCCH^=Cai 

CH.OOCKHCHCTt»OOC-C(CHe)=CH. 
12. An oU^MrcAanacrylaie as claimisd in dam 1, haviug the fozninU 

(CHO-OOCNH(C^Oir-NHOW)a^ 

in d^l^S^^l^lSS^^ *° d^crarc^nacrylate d genad fbomda I defined 
WjOrractingapQipamiaeTfmhairiogoihOTip^ w wnmnia 

O O 

ra 

0 

CH,«=C(X>-JLo--R-.NCY)H 

(IV) 

S^^l^ "S^Ji^f-f* ^'^^ fa dahn 1, said icacdra bdng carried out b 

ptoyladphia^ 33 W'-tetiaanniiodiphcoylnietii^ 2Qr3^'XrSrBaUiiK^e^ 
or iiKm«^al««3^tc of a 

IV. A mcAod Bcomdhig tn my one (tf dafang 13 to 18 in wUdi i& ^^ndF 



